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o] 71^-4, A oM 7l# ^ofl *|M ^ 

*V7) ^1"! ^-7] «Vn]-ol 71^;^ ^ ^ ^ ofl £SE]d£ZL5fl 

2] H o V ^^T 3^32- ^-^-S.«-E^ ^HAlJrofl o^tfl 

^ofl o^fl sflE^S]^ ^ <3<* Aj-o) 7l ^-ol !t#S|<H*I 7)^. #6j| ^s]<>] ^JjL 

°1^1> ^<*H 5]^, £ ^ofl HHE- <^ti cflE^i^ -H-71 &Al2j)^ 

S. 4 
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^E^y. cflEi]^ o. 7 ] #7\}^r% Km^d 31 ^1^^^ {Active Matrix Organic 

Electro-Luminescence Display Panel And Method Of Fabricating The Same} 

£ 2tt #2fl^ ^tqy. cflE^^^ -^-71 EL S^sfl^o]] tfltr ^^l^f- 

£ 3a £ 3i^r i 2ofl £A]^ ofl^ti. nflE^A^ o. 7 | EL s^H^ 

^711^ 44 q.B}vfl ^Holcf. 

£ 5a ifl*l £ 5ii=r -£ 4<H1 5LAl£ ofl^ti. ufle^i^ -fM EL S^t^o] ^yj- 

£ 7a £ 7 i tt i 6<H1 ofl^ti. DflE^A^ o. 7 | EL SAlsfl^^^l^wj-^ 
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£ 8^ -g- 7fl3 *JaHH n}-^ °-«E]tL iS^il -fM EL S^H^l tfltb 



1 : ^^71^ 30,70 : w^f 1 

32,72 : *K£^ 32a,72a : 

32b, 72b : ^A^% 34,74 : tH^a"^ ^ 

36,76 : 7(Me ^<&T*t 38,78 : 7flo]E ^ 

40,44,54,80,84,94 : 42,82 : 

46a, 46b, 86a, 86b : .2.^^ -I- 48,88 : 7flslH^ 

56 : = 31*1 ^-g- 58,98 : ^ 

60,100 : *±3L%- 62,102 : 

64,104 : -B-71 EL^ 66,106 : -g-^- 

68 : 7-1 



66-4 



1020020039475 #^ 2003/2/25 

<21> ^. ^Vrg o. o. 7 | #7fli£# S^N^l ^0.5., ^ tfjiqti t>flE5}A| o. 7 ] 

< 22 > ^^^(Cathode Ray Tube)^ #^<y ^-Tflsf Jfs|# #<H ^ ^ 3g 

MAl^ll-ol yfl^sqji Sit)-. ole^V jg^aAl^l^- ^3L^#*1 (Liquid Crystal 
Display), 5*1 #^1 (Field Emission Display), ^ef^p> ^i#3H 

(Plasma Display Panel) ^ 'gajlS ^Hl^i(Electro-Luminescence : «l*> "EL"£r 

t) 5*1 4^ &tK 

§1 ^1^5] Jl XI 4. °1* ^ EL IaI 3)1^^ aa S t^Kr ^ojcf. EL 5 

*M 5*1*1-711 ^4. 

<24> Ol EL 5*1 ^fl 1 ^ *>-g-*rfe 7fl^-Oll nJ-H}- ~7l EL 5*131^4 -f|-7l EL 5*14^3. 

3711 4^*14. «-7l EL 5*lsfl>l£- 100~200V£) ^7l EL 5*1*11 

M tilsfl 5-20V ^JE^l \££ ^<a-o.S. ^§-^°.5.*| 7^<y- ^o] 7H?W. 

3=th -H-71 EL 5*lsf|^£- Alo>z|, jl^ -g-#^, Ji ^E5}^e a] (contrast ratio) 

^ 3<Htf ^-j, oio ES q^#eflol^ ^^(pixel), €31^13 A 
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it^l^lL} ^(Surface Light Source)^ A>-g-^ ^ &°-*\ , &j1 7>w} 

*1 sM^- (Passive matrix type)*] ^S. &t}. 

<26> ZLSiH-, DflE?Ji ttj-^o. s])^ ^W]^^, ^ ^-ofl ^*V^ol o_ 

tr ^ElU nflEeJ^ -B-7l EL X^H^}- ^^/^fl^-SlJl 
<27> o]m a^*}^, ^Ajy. iie|A tij-Aiofl^ ^A>Aj( Scan Line)4 ^^(Signal 

LineH S^^a^ uflm^i ^^S. i*}* ^^H, AA&l 5r^# ^^>7l 

<28> o]<^ ^ oflE]ti. DflEeJA tiJ-X)oflA^ Z| 7lWKr ^ ^ (Thin 

Film Transistor ; <>1*} "TFT" 2]- ^-)7> s^^t} ^l^, o] TFT7> q*t£ 

°1 TFTQ M€ *f|l SMi^S. £/£5. ^l7lJL, o] rfli£*Rr 

^12 £^8: ^f^d^AS ^3*. D fll?JA w 0 vai^ o. 7 | EL £a]3}]^ 

s^^l 91?}$. isejxl 7fl3flA]E : |(Cst ; storage capacitor)^ ^^JL 

^3*1 ^ti^H^M ^oj-^ ^r-S- ^1517> o]7>^ nfl^l ^Hfl^ 
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Tfl^lH -^-71 EL SAlsfl^l- ^^Vcf. 
<29> itJ-eH, nflM^i #*HHir ^ 3^* ^sfl ^h}£ ^« 

q-B^fljELS 7^*1^, i^^l ^ 7}^ 7>^cf. 

<30> £ 1*- ofl^y. BflEgjA^ ^. 7 | EL 71^; 5)-^ 

<31> £ 1# ^S^, ^E^ti. c)lE?JA| o_ 7 j £ L ^Alsfl^o] 71^- S[± ^2i^ *ll 1 «o V 

^e^V^ s}.^ (Pixel area)* ^lW. 

<32> ^^iL ffll^il -fM EL S^lsfl^^ 71^- sj-i ^S^r ^>Hd4 a]^^<51 

JSLxH^ofl *8^sq<H ^^.efl^ ^*!-£- ^3 TFT^-, #7l i^^i TFT ^ ^i^^^ 

Sfe ^ TFTSf, ^-71 ^ TFT1 -fi-71 EL » 

<33> i^^l tFTtt ^^^>ZL *1^H^ 7,-1 <*^>g- ^-cf. 

<34> -H-71 EL -fM^l-^ &^o.£. tt^, ^(Hole)* ^ 

h-s-}^ °j=^-(Anode Electrode)^ ^KElectron)!- ^^-«r^ -§-^(Cathode Electrode) 

A} o]6\] $^<Q% £ ^^rf^r ^7>^^ ^ 

•^#oZf ^7f^# A>o]ofl 
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#*>7> o]^-s\o]^. o)^6\^ ^^-4 

<35> o]f2l ^>c^ ofl^y. d|E|]a tij-Aloj ^- 7 ] EL S^^fl^^ *£*$*\- 

^sj^lS^l ccfe} sfltg- ^^-ofl Al^i- oi7>^ TFT2] 711 £ #31 

7]- £4. nfl c-11 ol -yji-fe TFT^ Tfl °1 SI- 3-n-*H ^ TFTSf ^SE^l 

7fl2flA]E^l ol7>^Cf. ^ TFT2] 7ilolE 7 > ^ ^-EflS 3 ^ , ^ ^ ^-S.-^Ei £ft 

7> ^ TFT^ TllolE^- ^}c^ Jfry] El%-6\] °)7}$)o] ^S}?]} £tf. ol ^-f , dlo^ 
3.7)o\) ^ ^ TFT^l TlMEO} 7ll ^ (WW) ^H^al, °1 ^-g- TFT# 

-i-^H * = ^ ^i^^-ir t11ssa1# i> ^ $i7fl ^Cf. 

<36> nelJi, wl^^ ^?Hl^r i^el^l 7fls|lAiEi^ ciloiE|7> ^ TFT^l 7ll# 

o]7m SpS^ ^1^17> «l7l-^ *l^r3 -fM EL S^H^ ^Al^ ^ 

<37> olE^ ^^ElS. °J*>^ ( ^Elti. DflM^^^ ^-71 EL a^illl^^- sflAlti. pflEEJ 

^^l^^l $ 711^ -H-71 EL S^lSimSl 7}^-&}7\] ^Cf. olS.M| 

Elti. nflE^^ -fr 7 l EL ^14^ ^wl #3 , -H^fl^-£ ^ tfl^SM . 

n|E5JA| o. 7l EL ^Alsfl^^ TFT1- 7^ JrSTll t}^ ^2^9}$} , 

7l^^l wl^§^ -^^^(a-Si) TFT^ til^§^ ^sl^^l ^e)^- <a*H ^*ll 

^Tlls.21- °l^c( e lectric field effect mobility)7l- *fl-g-£|-7l ^ ^1 nfl^-^1 ^ 
^ #3)* 7>7^ ol-§-£7> iLtJ- #Sl^BlS(p_ Si ) TFT 7l- 

A. 
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<38> ^^-g- TFT^ ^7jl3L4 o]^c 7 > 3.7] nflg-ofl 7 }% $\ °fl ^S\S.^ ^ ^ 

<40> £ 2^r ^afl^ ^Elw. uflm^i^ -FM EL ^H^ofl cfltb , £ 

^ ^ EL SAlsfl^ofl ^ 

<4i> 5= 2# ^^7l^(l) ^MItt w>H^]#(32), 711 o]e ^^"(38), ^ = 

sfl^l ^(50,52)# TFT(T)7> ^£)<H $131, o] TFT(T)tt ^£3*1 ^jflAlej 

(C ST ) £ -R-71 EL cM.2.t=(E)4 zj-zj- 514. 

<42> 7fl^A]EKCs T )^ 7fl7^ tftflS tfl^ 3^ 3*^(42) ^ 

7fl3fl^lBi ^^-(34)^.5. ^nqjl, ^-71 -ft-71 EL 4°l^(E)fe -B-71 EL #(64)o] 
^Efl5L AjS. tfl^ <S^( 58 ) £ -§-^-(66)^.5. ^S4. 
<43> o)M. §>^ ( TFT(T)^ #^-(50)£r 4^ ^^-(42)4 o^^H oJjl, JEL 

31*1 3^(52)£ -B-71 EL 4°l^(E)sl ^^^-^1 ^(58)4 <£^s\°] 5^. 

<44> ^ti}^ 6. S> ^HH^f <5>Jf ^^O) oj:^. (58) ^ o. 7l E L^(64HH ^ 

€ ¥4*) 5^- * ¥4^ olfolxlJi, ^(66)^ -B-71 ELf^(64)AS #7} 

*r 51 ^tKKWork functional ^ ^^^S °] =.0^4. 
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<45> nam, -fM EL i^l^^oil^^ Jfry] EL#°1H 

€ -S-^M: ^4^ "J-fSlES, # -g.^ ojs^^ 

4. 

<46> ^-71 EL £*l3fl^H if-sl^ ^<£^1;4 f2t 

^^71^(1)4 tiV£^l^(32) a>°HM 3H^-§-# ^>tt tH4fK30)4, #7l 7fl 
*IWfc|(Csr)-§- 4tt XI 1 ^<£^(40)4, -8-71 #^r(50)4 43 #^"(42) 

A>ol^ *i<£^(44)4, #4 °^(58)4 ^A°A #^(52) 4°"I4 ^3 ^^#(54)4, 
#4 ^(58)4 -B-71 EL^(64) 4 0 14 ^.s#(60)ol *>3j|Efl3. ^51 7^^111, 

A o v 4 XH ^14 7113 *]<a#(40,44,54) ^ iLiL^(60H^r 4 ##4 443 4tr 

<47> £ 3a ^4 £ 3ixr £ 2<H1 oflB^ti. nflE^i^ o. 7 ) EL S^sl]^4 X]^h 0 > 

iHofl ^4 Sfl^-i- HVnl-o! -3V € Aj-ofl xU>Aj^ ^ ^Hr o^o} ^ ^ 

^44, o^*]- iSefl^l^E 5I£(Photo Resist coating), ^1 ^ 

(Align & Exposure), Develop)-!: ^^S. 4^ 44 44(Photol ithography) 

^4* ^tr4. 

<4 8> JE 3a 44 £ 3i# ^^S, ^4 ^^7l^r(l) £ 3a°fl44 ^o] ^3^^ 
(30)4 4em^(32a) ^ 4444 4^"(34)-g- ^§W4. °H 44#(30)£ 4l 
#4-§- 4-§-44 4# 4^1 ^4 ^4^, °JjH^H.#(32a) ^ 4444 44(34)-^ 4 
4^(30) ^fofl #4 4-§-*M ^sa^ 4: *m v}^3. ^^§<H] o^fl 

4. 
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<49> °-fl^y.^(32a)s] 5. 3b^ *H tIMje ^<£n}-(36) ^ ^oje £ 

^(38)^ TllojE ^<gni-(36) ^ ^ojE ^^.(38)^ £ Sa^A^ ^ ^ 

^12 ^ ^r§-^ <3^r*H ^ ^12 ^ofl <^fl *§^sH 

<50> t1]o1e ^^^(36) ^ 7\)°) J= ^(38 H ^^s]^ *f|l ^<3*(40) ^ 

(42)°1 £ 3c^ 71^- #°f| 11^4. *fll ^^(.40)-& S. 3b^ ^£ 7l# 

^3 ^#^-1- £IsH ^(42)£ ^11 ^<£#(40) ^1 

2 ^tpM* ^3V*V Jfc ^13 4i3 ^ «H #7] tH^Me] ^^"(34)^ iiS^j- ^ 

<51> 4^-^-^ -£ 3c^l ^*}& 71^- ^H] £ 3d^ ^-o] ^^^(44)^: 

A2 ^^^(44)^: i 3c^l E^l€ 71^: ^o\) *fl3 3l<3iM-£- ^*H* ^ *fl4 p>^3. ^ 
^cfl o^fl 3flE^^-o.^^l ol^ ^2 ^<3^(44)£ *Hl,2 ^^ejf 

(46a, 46b) ^ 7fl2flAlE^ ^^#(48)* 7>*1 51^- ^7) ^E] J±#(32a)3 ^ ^ # 

^•(42)^ <H^-# ^#€4. ^7l^ ; <5«El^^(32a)^ <&#^tt ^ ^cHH ^€ 
^ ^4 *fll,2 £5] 46a, 46b HI <^ o^s^, H.efl<el 

^(Ia)^- ^jl, -f^^r <^(Ib)* °l^tj-. 

< 52 > t^_o5L <2?tq«fK32a)2] ^Wfe °1^5^§ %$^o] o_ 

^^fK32bH ^4. ^^ti.^(32a)4 o_^i^BH^(32b)AS al-JE^l 

#(32)-8: SH^Tfl £t}. 
<53> ti} £ ^A ( 3 2)ol ^^ig ^ jceflo] ^(50,52)-!: 5L 3e^ ^o] ^^i}. 

-£ 3d^ 7l^r ^ofl *fl 3 ^ ^15 *}i£l <^fl ^€4. 
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o] nfl 44(50)-^ #4 4*1144 3d4 48) £ *fll Sm 3d4 

46a)^- -g-^H 43 ^^"(42) ^ ii <8^(Ib)3 £4^#(32b)4 ^^£]iE^- ^4 
4, ^314 ^(52)£r 42 £.4 ^*C£ 3d^l 46b)^ ^efl^l <3^(Ia)4 .SL*] 

^^(32b)4 <d4^H^- ^€4. 
<54> o| s^-fc ^KE«(32), Tfloje 4^(38), ±* ^314 4^(50,52)^- 

£#*Hr TFT(T)7> 4^34, 44 44"(42)4 4444 44(34) 4^ tfl-g-^^ofl^. ^ 
£51 ^1 7flsfl44(C ST )4 1^44. J£4 *fl4*>4 &&44:, «44 44(34)^ 

TflolJE ^^-(38)4 4434 44 4^(42)^8: 4^44 1^0.3. 444 

4^-§"44 4444 ^€4. 
< 55 > *fl3 ^4^(54)^- £ 3f4 $ol ^444. *|13 ;g<3^(54)€- £ 3e^l^i 

21 44 44^1 44 44^4^8: 46 4^3. 4*fl JE.efl4 S-^#(56)# 

<56> ZL 4# ^^(I) 44 £ 3g4 Qo) ^(58)^- ^444. 44(58)^: S314 

^4#(£ 3f4 56)-§- ^4 2=44 44(52)4 443 £4 ^4 £44 #4* 4-§"4"4 

47 4^3. ^44 4*fl ^444. 
< 57 > 4^s. 44 ^14462)1- 7>4£^- ^ 3h4 4°1 ^^(60)# ^444. ii 

^(60)^ £ 3g3 7l^r ^1 45 44#44 ^44 ^ ^18 4^3. ^^^] ^^fl 44 
(58)4 ii#47lH^ 3jflE^^o.S.4 ^444. 444, iLJLfK60)£r 

TFT(T)-ir ^ 4 4 #4 5.^4 SL3l4-tt 44. 
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<58> olJL#|, A>^1A1Z^ ^ti_V£]fe P}i3 n^e^SlJL, £ 3i4 

3h5] 62)1- ^f-*H ^(58)4 EL 4°1 AH(E)t ^*Rr -fM EL 

#(64) ^ -§-^"(66)^- 

<59> zteiq-, EL S^sfl^ol ^-71 EL%-(64)°\)*\ 71^(1)^0.3. M-^^r 

^ HHSl ^-f^l^r TFT(T) <H3H ^1^1 ^^s]^ ^3^^(30)4 *IU ^13 
^<£#(40,44,54) ^, ^^^^(SiNx) ^ ^SHl^^(SiOx) ^7l ^^l^l <^ 

< 60 > a *v, f^l^ofl rcHE- -B-71 EL SAlsfl^^ cf^o] ^-B-^H ^3 ^ 

<y=7f Jl#o1 ige- cj-^o] olcf. ojl- JL^^H 5-7^ 

<61> 1 1 1 

^ex// 5" '^ T l/n// 5 ? 20% 

[^^Al X ] In 2X1. 5 2 5 

<62> a^H, iflJjL ^ ^« ^V^-^o. u^BHH, n^r *fl^ 7^ ^ 

^ 3H4. ^5fl7l^^ ^.ol^j tt^sj^ ^ ^<g##o] ^#(n)£r 1.5 

<63> o] S *|, ^Bfl7l^ofl 4^ -B-71 EL SAl^^ofl oio^i -fM EL^(64)<=H)^i ^^-^ ^ 

o] 7}#(DSL£. M-^ S^3f|\S ^<M1 20%°fl c^oj <&v± . 
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<64> 44*1, ^34 ^SH34 O}-0r^ Q% J^-g- 3MJ-A13 ^ <& 

sa4. 

^l^o. ^ c^^o] 7144, 714 ^Hl 4^ ^4°1 

71^ ^ #o]7l ^-71 tiVnVc] 714 

4 i^j 31 *H i£&l^nEfl^ wj-^^- if^ ig^jT ^«-^«-Bl 

4 ^C^Al^^ ^o]^ ^ 44^4^11-4, 4>7l 443=€4^ 

^»°ll 4^-s^4 tiHE-i Aisi- f^4*Rr ^sel4 7fl4^1^4, A oM ^ 

4 ^Hl *§^4°1 4-¥- 4^- ^ 4^1 £)n lJ:4*Rr -B-7] 43m4 cfoi^cs. ^tii§> 

sfl^sH ^4 °m #4 714^1 i^#4 ^ *i<?§£H4 7144 4 v 7l -B-7] 44^4 4 

o] A>olo]l 44. 

<67> Jg. ^6\) 4^ c]- = ofl^w aflE^tg -B-71 SAl^^g- ^ o] ^ 

214 7144, ^44 ^* #°1 7l ^sfl ^71 714 44^1 4^ ei^} 
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°\ ^€ ^7] ^ ^^Hl iS-B^ZLE^ ifHI-g- 3.^ v\+ 

nVE^x]iE^l-4, #7l aj-nl-E ^J^^Ei^oll <$%S\o] ^«-S-«-E^ Cj] o| E^ 

#*Rr fBsDAlBlsq-, #7l a>nVE^x)iEi ^ ^£^7] 7 fl 3fl A] B) 7> 71* 

^ ^ ^ ^3<H ^ ^ ^ I^Kr -fM &7)m% v±o)SL 

<68> a. Aj- 7 ] #^^:(n)ol 1.5 ^ <LS th=k 

<69> ^-^o]]a^ Aj- 7 i 7]^^ ^-§r(nH 1.5 °)?>}9l ^e)?> <^H^^ 

(Silica aerogel) ^ ^(Silica gel) -f <£] tbcf. 

<70> £ ^ofl^o} Aj-7l 0.7] ^741^ A o V 7l 7l#Sj ^ Aj-ofl JjLig 

H*M3 ^f#£ ^1 #^4, ^71 7l*S] ^ <^ #«*f| ^-7] *f|l *l^-g- 

-B-71 ^#^5. *§^* -H-71 tff4, ^71 -fM #^ofl Aj-7] j£ 

#^r#^5. ^€ ^12 ^l^Kr ^J-i- f^)^ *lcf. 

<71> .g^oflA-^ AJ-7] wVsT-E^^^Ei^ Aj-7j 7]^- Aj-o]] yl-r:^-^ # 7 j 

*}5LZiW A o V ^°fl Tfl o]E H.<£^ 31 711 o]E #^"4, #7l ^51*11 # ^ 

#7l -B-71 #7im# tj-oj.SLE.ii] ^ U ^Ajjg H.5fl°M^-4, #7] ti_V£ 

^ #71 iS.el7l 7fl2flAlE)$l- ^S^-^ #7l ^-efl^l ^ £ 4li 

<72> M^o^o} #71 ^£5^1 7fl3flAlE^ #7] 7^ #ofl #7] tfV^}*^ ^ ^J- 

3-2-5. ol^£]7ll 7flsflAlEl ^^-4, A o V 7 ] 7fl3SflAlEi ^ AjOfofl ^ * #7l ±. 
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^ 3^-4 #7l 7fl5flAlEi #^§- 4^ ^JlJsL ^S) 

< 74 > ^x^oflA^ ^v 7 ) jel^ E ^ <^-§- fl ^aWje. (indium Tin Oxide)*?! 3 

<75> ^ofl T^S- oflE^M. 1S6|i1 -B-71 ^Tj]^ S^l^^^ ^fl^^^ ^ 

°1 71* *1M 5=3L*M ^#*Rr #7}14, #7] 

7]& #<Hl ^.eiuf^^- nj-^a. o^«fl t^f^ 

<8^«Hr ^14, #7l ti^^ Aj-ofl i^-, ^#, 3L^"*Rr p>^ 3 ^ofl 

4*fl ^ L^AS oj^S} o«Elti.# £ 71^^ ^#*Hr #7114, #7l 

^#^1 711 o]E ^<£^ £ TflojE ^^-ir ^7}2jO S ^^Hf- #7114, #7l Tflo] 
— ^ TflojE xj^g- gJEJL Aj- 7 ) 71^ ^ofl *fll ^^Kr ^14, 

#7j ^11 ^<g§> #<>fl #7} 7fl2lHEi *I^4 Cfl-g-^ ^«^^- S5L^ #71 7l# #<Hl 4 

^ ^*Hr #7114, #7] 43 ti^Sr £5L1=- #71 71^- #t£<*|| ^12 *d<£^ 

^#*Kr ^7114, #7l <*mtl^ ^ ^^-o] ^ cga^ #71 #2} ^ 

^ «VnVol ^#A]7l^ ^711 4, #7l ^^^.^0] tg>£^| 7 )#& o] 

^ 3E^*H «K£*H#^8r 4#*Rr #7114, #7l aVE.*ll# ^ 43 ^3 ^ 
-f-^H ^ #2^3. <>1^ ^ ^ S.5fl°J^^-8r *l^*Kr ^7114, #71 

^ = 31<?1*I^M: £51^- ^13 *l#sHr #7114, #71 ^eflt! ^ ^#^4 
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o>*el #7l #3 *IM 5L^€ 71^0] ^#^51^- 

afll^SRr ^^5^, ^71 ^oVo] 71^- ^Hl 

AS 

<76> i^o^o} a o V 7 ] 0- 7 ) ^711^% 4o]0.= § ^*Ur ^711^ ^7] 7^ 

^ «>^M if-^Rr ^oH] ^ £^ #1^ *)U ^^-i- W$ 

^ ^711^, >8-7l afll 71^ ^ <^«^ ^J-ofl -fr7l ^#^^r 3E.3E*V^ 

-8-71 ^%%^r «8>8*Hr ^^1^, ^>7l -8-71 ^Hl ^>7l afll ^1 ^7)2] 

^1S7> <y7>£]3E^- ^"71 7l# ^-##^^1 *fl2 $>8SHr ^7fl# 3L^«Hr 

<79> ^t$6\) ^ Cf^- oflElti. nflEgjA^ 0.7) ^Tfl^ a^lsfl^^l ^lS^^^r t 

^-<^^ol 7m >S-ofl ^ <^^ol =e^q-£^- p}^£L ^ofl <q*fl y^f^ 

*}£r #31 A o V 7l ^Hl ^ ^W^r *>^i3. ^cH ^*fl 

^°c^l Tflol^ ^<g*V ^ Tfl ojE ^*Rr ^TflSl-, ^>7l Til °1 M ^ 

^ ^ TflolM #^Mr £51^- ^71 7lt *}#°fl ^11 ^<3f^ ^*Rr ^l^, -^-71 

^11 *i<£"t ^} <#7] 7flsflAlE^ cH-g-*>^ cg^^. ^- 7l 7l ^. ^6\] 
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^ *g^*Hr #7114, 43 #7l 7l# #^°11 ^ 2 

TT #7114, ^"71 <2«E1 £ 43 ^ # 7 1 *| ^ ^ 

O] ^#^71^ 12- 711 52}-, #7l °Jj^«.^o) o]£- ^ 

*H *_K£*fl## SH^Rr #7fl4, ^71 *K£^ ^ 43 #^-4 i3 -S-*H 
^-*H ^ #3 o]^^ ^ ui ^floi^^g- tg^^ #7fl4, # 7 ] ^ s. 

efloi^q-^- ^ 3 g o. s ^*Rr #314, ^71 E. 

eflo] ^Bfl^g- ^^^>£^- ^-71 7fl3 ^<2* ^ ^-g- 2flBN*Rr #314, ^"71 

^ ^ #4 ^4°1 4# #7} = 31°]^ 4 <2^4tt -fi- 

71 ^711^ 4°l-2-S«- ^*Hr #7111- 5L^Rr 3^8: ^8 tb4. 
<80> £ «V^oll 4€- a 4€- ^4«- nflEsJ^ o. 7 j ^^1^ S^Sll'dSl 31 SU"^ 

^<g^o] 71^ ^ofl 7-l#^ #^^r 5L£<5H MVBlvg- ^^Kr #314 

, #7] 7 ^ ##ofl ^^Hr #314, ^"71 B]S]# #6fl 

*14" i^Rr 4i3 4*11 ^ Zt^SLg. o]?lQ oAe] w% 

^ 7flsflAlEi ^3Hr #314, ^71 ^4-^4 f-tfJfofl Til °1 — ^4 ^ 7)1 o] 

3= ^*Kr #314, -3-7] TflolE ^o^B]- ^ TflolS #^g- £.£4=- 

^7l 7lt ^#<>1] 3U #314, ^-71 3)1 ^-ofl ^-71 71131^ 

^4 tfl-g-*Hr ^"71 7l^ ^ 0 H1 43 3^Mr ^*Rr #314, ^"71 4 

3 ^"71 7l# ^^ofl ^12 ^^*>^ ^-7114, ^71 -JjE] ^ 

43 €^ ^ ^^^T ^#7«l7l^ ^7114, A oM <3«E]W^ol 71^-0. o, 
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^ S^Sl^* ^13 *g^*Hr ^1^, $W 

<81> £ ^^H^ Aj-71 -^-71 ^711^ CH_2_2=# #31^ 7-}^ «J-uJ- f ^ ^ 

% % AM vfl*] ^13 ^<d#°l T^f^iS 5E^Rr ^<8^ -f-^ 

5^ A]l ^l^, ^-71 ^1 ^£ 7]^ ^ cg^ 

-B-71 #^-1-^^ 5L3£*H -8-71 ^*Kr ^l^, ^-71 -8-71 ^Hl 

^"71 ^11 ^7]^ A]J17> <y7^5L^- -2-71 7m ^^ofl *fl2 ^ 

<84> wV^o} -AJAHH 4^ ofl^ti C flEglA| 0.7) EL ^14^^ 71^- 

<85> £ 4^ ^- <£^<3j *fll ^AHHl rcfs on^tL nflES}^ o. 7 j EL SAlsfl^ofl cflt!: 

£ -B-71 EL 4°1^-B ^ iMel^l 7fl5llAlE^ <£^& ^ TFT-f-# 
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(68H ^^71^(1)31-, ^-71 ^^71^(1) tfofl tt]3l#(70)# 

*H >2h£3l#(72), tIHe ^(38), ±i * =efl<y #q-(90,92)-§- S^Kr TFT(T)^- 

, TFT(T)^ zfz}- i£eH 7fl sfl a] b\ (C st ) ^ -H-7l EL tf°liL:B( E )ilL ^^cf. 

sM, ^S. ^s]7l- oll^s^(Silica aerogel) ^ ^(Silica gel) 

^7H, oll<HS^(Silica aerogel)^ ^-^(n)^- 1.07 ojrf. 

<88> TFT(T)^ 7fl^lEKCs T ) ^ EL cfol^(E)^ z|z)- <g^£)<^ Tflol^ 

^IJH-^l ^Hlril *H1 ^^l 5}<y(DL)^ ^ 

371011 g-g- -H-71 EL ^^(EH ^A^lfe *]^vg; tbcf. 

<89> iSe]^ ?flsflAlEKC ST )^ ^^^17> 7fl7]]Sl ^EfliL ^3. tfl ^ ^ ^(82) £ 

SH^IB] ^i^-(74)^.S ^S\JL, -a-71 EL cfol^.c( E) - o. 7 ) EL ^(104)0] 7 fl7l]^ # 
BflS. *\3. tfl^€ °^(98) ^ ^(106)AS ^^4. °1 -fM EL 4°1^(E)^ 

<90> o]m. is}^, TFT(T)S1 ii #^(90)^ 43 ^(82)4 o^sM — 

31 Si ^(92)£r -fM EL tfoliL=(E)^ *H?-^$1 <3^K98)4 $Z4. 

oi> <5>Jf- ^%^$\ -B-71 EL SAlSfl^oflA^ <£^-(98)£- o. 7] EL ^ (10 4) 

°1H ^€ ^ ^ ^^Md ol^^^jr, ^(106)^ -B-71 EL# 
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(104) olS. ^*B^-§- *k UtHrCWork functional ^ ^<LsL 

ol-f-o^cf. 

tb^, ^7} EL S^lsfl^^ TFTCTH ifs]^: 3 2}^ #^iL^, 

-H-71 EL S^sfl^^ ^<^#1-^ ^(68 H £1? ^^7l^(l)o2f «>£^^(72) 

XU ^^(80)4, #7] ii ^^-(90)4 sj-^ ^(82) ^12 ^^^(84)4, #7l 

^OS)^ ^^-(92) X| 3 ^^^(94)4, ^71 98)31- -^-7l EL#(104) 

a}o"|o} iLJr^(100)<X 7Htt31, ^"71 XI 1 ifl^l Xl3 ^<3# 

(80,84,94) ^ iLSlf^lOOHfe- zj- $.7)^ <^^# ^ ^tg-^cf. 

°l£Rr ^ -B-71 EL XAl^o} ^^^(1)6)1^. ^ &°] $-7) 

EL tH-S-^E)^! ^-Efls. ^€4. -8-7] EL 4°l-2-^-(E)^- ^ 

S. °^(98)^, #^§-^5. ^(106)4, °^(98)3f -§-^(106) *}°}°\] 

^i^g. $-7} EL^(104)1- ^H]*lcf. -3-71 EL^(104)£r ^(98)4 -§-^-(106) a>°H 1r 

^^Jt, #*K^#, ^>^<y^o. s ^€4. °11- 

51 ^ ^Sllr #^£L^, ^71 <£^(98) ^ ^(106) #ff-# 

^ ^H^f-i: ^f-*H ^ ^€ 7flEl<Hl-ol 7\7J- ^<y^4. o] 

71151^1;^ ^ #7Hr^f^ -f-^H ^^£f^ 7l7\^% X[o]6\] 

^WCE*1*M ^)ofl ^s-H^ici-. ol ^ 

^^S. JL#^ ^Al^^O.^ i^HH *Jr$^$] Wr^^r 51711 

^flsl^lrol ^#^1 ^^S]^ ^m(exciton)°l ^^M, ^1^ 
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n ^€ ^)^1^1- 0 1 (Polar on) ^l*! ^<H1 «fl^Rr fH^I*} 

711 ^7lAi 7l^;(l) ^ ^, ^« 0 >^0.5. 

< 94 > o)l]% =f-^%- -fj-7l EL SL^M^ $-7) EL^(104)^ ^ V W°fl^ ^ 

^ $151 ^517} ^HW^ ^ °X5L t «-VnH68)t ^3*1 a 

<95> o)}^. ^-o] ^e]7> olH S ^(Silica aerogel)^ 1.07 ^5i°l 

B.S. , S^Sr^ $-7} EL#(104)AS^-Ei c^o. 2# ^ 

* £ ^ 5d4. 

<96> ! 1 1 1 _ 

[^■gJ-X] 2] 2m 2X1.07 2X1 ^ 

<97> Oj^.^, ^ igV^o} ^Al^o]] Ct}-# °- 7 } EL a^^^^r ^^(Qg)^. ^ ^ ^ 

O}^] ^ ^<3^g- #2fl7l#^ ^-fiL*} ^ 2.5«fl 

<98> 51 5a ^] 51 5j^ Si 4^1 5*1^ ofl^y. uflEeJ^ -^l EL S^l^^^ 

US}*] ^H^: «>5]-ol ^gj-jg 7^ Aj-ofl *U>A^ ^ ^-g^ A ^ 

D^^M, °ls]tr ISefl^liS 5ii(Photo Resist Coating), ^1 ^ 

(Align & Exposure), ^( Develop)^- ^r-fi- ^ ^>^l^iz}-(photol ithography) 
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<9 9> £ 5a S. 5j« #2:^, 5. 5a<>lH4 ^o] ^7)^(1) ^.^} 

«VnV (68 )^. ^^tVcf. ^(68)£r ^71 EL ^1 ,$J= (E)^jMH -gM^ ^oj ^ 

3$ 7^ ^(68)^3-^ T^^^ l-^o] A>-g-5l^, ^ ^S]7> 

^H^CSilica aerogel) ^ -^7} ^(Silica gel) ^~§-€^r. 
<ioo> nf^-ilS. £ 5b^l^1^ ^-o] u]tf~( 70 )^. <qz) j±^(72a) ^ 7fl*fW3 ^(74)^- 

^r(l) &^<% ^ ^ ^11 ^*cH ^«fl ^ ^<^ (I) ol ^^a> U- 

m]^^. ^Hiy.#(72a) ^ 7fl3xflAlE^ ^(74)^8: ^^(70) #Jf<Hl 
°l-g-*H ^^£3£tb ^ ^12 n}^iEl ^-^^1 2]Sfl sflE^sH ^^^n}. 
<ioi> <*}El tL^(72a)£] f^Jfofl £ 5c^ 7\\°}E, ^<gaV(76) ^ Tfloje ^ 

^(78)* ^^tbc}. €^^"(76) ^ TflojE ^zx (78) o. c 5b oil^^ 7 ]^. ^-ofl 

*f|2 ^l-U ^ Till ^^*H #W * ^13 P}i2 ^-*<H o^fl <§^£H 

<102> Tfloje ^<^n|(76) ^ tHo]e ^( 78 )ol £] ^ ^ ;g<£^(80) ^ sK-l*!^- 

(42H £ 5d^ 7)$: ^Hl ^^€4. €^(80)^: £ 5c<HH^ 7l^ ^<^\ 

m ^l-^S ^€^r. ^ ^^"(82)^r 7fll ^#(80) ^<H1 7fl2 ^ 

#^^r ^ ^4 ^°)} #7l ^afi^Ei ^(74)* £JE-==- sflE^sH 

<103> £ 5d^l7.1^ 7l^r #ofl 5. 5e^ ^o] *\} 2 ^o^^( 84 )^- ^^^-cf. z\]2 

€ c Sf i (84)-£- £ 5d°ll^^ 7l^r ^o\] m ^ 7115 v\^3L ^ 
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n A^^SLS,^ ^^^4. Al % ^<£#(80)(84)£r Al,2 ^A^m- 

(86a, 86b) ^ ^Jfl^l^ ^«j-I-(88)-§- 7^£^ 3*1^ (72a) 3 <##^- ^ -4^ # 

■^-(42)3 ^#^4 <>M-e1 <^(I) ^ 7l*(l)ol £L&|M-JE-1=- 3flE^^ 

°1 ^ ^UH S^H-J^* *2 ^2 ^<3^(80)(84)4 2flE^£ A o v 7l 

*fll,2 -2.*!€-^*(86a,86b) ^ 3^*13 ^^*(88)^ ^4 ^X\d\] ^sH^. 

<104> ^7}^, ^E]ti.^(72a)Sl <##^ ^ ^cHH ^€ ^ HEflO] ^4 

afll,2 i^^*(86a,86bH ^*fl , <^(Ia)l- °}^JL, -f^ 

^ ±^ <^(Ib)^- oll-cf. 
<105> q-^-o.^ ojj^ tL^(72a)^| t#€ °l£r£^ 1:^1-^ ^€ -2. 

ni^Eij*( 7 2 b )ol ^i}. o]5.^, ^^ti.^(72a)4 o_n]^Eij^(72b)^-S. aVE^l 
#(72)^- ^B^Ml 

<ioe> *}^z)]%(72)°] ^ ^efl^ #^-(90,92)1- £ 5f4 ^ ^^4. 

o]^ Sl 5e^ 7]^ ^13 ^ ^6 -§-*cH SjiSfl 

^1 nfl ^(90)^8: #7] ?fl2flA]E^ ^-^(Jt 5e^ 88) ^ *f|l ^ ^-frCE 5e^ 

86a)^r -f-^H 4^ ^(82) ^ <3<*(lb)£] _£.^€-^#(72b)4 ^^S^- ^3 

^ , ^(92)-8: *\}2 €-^C£ 7e4 46b -g-^H ^31^ ^(Ia)^ ±^ 

^3}#(72b)4 ^€*=K 

<107> oj 4^ -f-s}^ aV£^(72), TllojE ^^-(78), 4ii ^ = efl<y ^(90,92)* 

i^Hr TFT(T)7> ^^H, 3^ #^(82)4 ^A*)^ ^^(74) #4 rfl-g-^^ofl^ ^ 

7fl s)|AlEi(C ST )7> ^^^cf. 5L£ ^H] ^X\^X] Q$;Z\*)r, ^sfl^ ^(74)£r 
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<108> cf-g-o.^. *H3 ^<^#(94)# JE 5g^- ig-S^-th ^13 *i<2#(94)£- S. 5f°fl*| 

<i09> zl cf^- ^^^(1) tfofl £ 5hfif £oj 0^(98)^ <#^-(98)£r J=eflSl 

^*(3E 5g^] 96)^r ^ =^1°J ^(92)4 o^s]^ ^ 

^Hl^ <£^(98) n>ol ^J^cf. 
<no> ^ ^#^-(102)1- 7M£4 £ 5i2f ^ol iLJr#(100)-& ^W". iL 

JL^(100)£r £ 5h^ 7}& #ofl ^15 ^<£#^ ^^-^ ^19 4^3 ^-^^1 i^fl 

6 <H"(98)3 ^^-^^-i: mi^&°_5L^ <^7H ; is#(100)^r 

TFT(T)-i- ^ ^ iis}^ ^^r-i- 

<m> o)s_^ t A}^z}- ^oj ^ti>£]^ v}+EL ^§£- £ 7jfif <£^. 

^#-^(5L 5i^| 102)1- °^(98)34 ^1 -fM EL nfo]^H(E)l- ^ t}^ ^7} 

EL#(104) 31 -g-^(106)# £*H30-S. *§^W. 
<112> £ 6£ -g- z\]2 ^Al^oil onE]ti. uflE^A^ o_7i EL S Al5)|^oil cflt!: 

(94)3f <#^(98) A>o-|ofl o^tg- ^-^1014. 
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<113> £ 6^ £ *fl2 ^aHH ^-E -fM EL ^jsfl^^r ^^(70)^- 

^^<L5L H<£7)%(1) ^-£^1^(72), 7fl°lS ^(78), ^ ^efl^ *i 

^■(90,92)^: if"^ TFT(T)^, TFT(T)4 z|z]- « (C st ) ^ -fM 

EL ^°}SLEL(E)3- ^^4. St!: ^4 *fl2 ^HH -fM EL fi^sfl^ 

TFT(T) ^Hl ^^^(94)2f -a-71 EL cf^^(E) a}°H yVn}-( 68 )ol ^ 

<H4> TFTCDtt ^5fl^^(Cs T ) ^ -fi-71 EL i=H-2-^(E)s1- ^4 t^e 

^IJlI-oI ol<H]^l-€ °H1 ^^Tfl cflolEi ^(DL)^ ^-i ^IS^l 

3.7)d\) tf-g-^ ^ o_7l EL 4°1^(EH iHH^ <*^§; ^4. 

<H5> iS^M 7fl2flAlE-1(C ST )^ ^^^7> 7fl7fl^ ^EflS. ^5. Cfl^€ 4fl ^1-^(82) ^ 

7fl3ilA-|Ei ^^-(74)^.5. ^S)JL, -fM EL nH i=(E)fe -R-71 EL ^(64)^1 ^ 
S. *\S. tfl^ ^(98) ^ -§-^-(106)°-3. ^€4. °1 n -n-71 EL tfo] i=(E)fe 

<ii6> ^1*1 s}^, TFT(T)^ ^(90)^ Ej.^ ^^-(82)4 o^sH £. 

3)1 $1 #^-(92)£r -B-71 EL cJ-oliLE.(E)Sl Spf^Sl °^(98)4 
<117> ^tiV^ ^ ^«o V ^^ -R-71 EL fi^^H^ o^ (98) o. o. 7] EL *(104) 

(104) AS. ^7>^^^; ^#^1 ^ ^ &J£-i=- ^f-^(Work functional 
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<iis> -B-71 EL S^l^^^ TFT(T)°fl ^^1-4 3# ^iL^, 

EL ^44^4 *4<£%^-8r €^71^(1)4 HVs:^(72) 4°H4 ^^-g^g- 
^^(70)4, ^L£H 7fl3flAlBKC ST )-§- ^^^l7> 4^ ^1 ^#(80)4, #7l 

±+ #^(90)4 4^-1 4^(82) 4°1^ m *i<2^(84)4, #71 <£^-(98)4 B.?.])*} 
(92) 4°1^ X| 3 ^<£^(94)4, #7l <y=^.(9 8)j2 |. o_ 7 ] EL ^ (104 ) A >ol^ jiJrf^iooH 
431^5. ^Sl- 7}4^t-H, a o > 7 ) xn ^ ^^^(80,84,94) ^ iLJ:#(100) 

ofl^r 4 ##4 ^71^ o^^# 4lL> 3EW4. 

<H9> igz) «-7l EL S^sfl^^l ^^(IH^ TFT(T) 4^ 714 £ 

^13 *l<?i^(94) #<^1 -^-7] EL 4°1-£.^(E)°1 ^4 #EflS. ^44. EL 
4°l-2-^(E)fe ^ £^#1-^5. ^4 °<R-(98)4, 1^4 ^(106)4, 

°<^(98)4 -§-^-(106) 4<>H o_7i ELf-(104)» ^wR>4. ^7} EL#(104)^r 

^-(98)4 ^(106) ^43^-£- 3**r^, #4^^, # 

^HrSJ^S. ^-#44. °ll-4 ^ #^iL^, #4 ^(98) ^ -§-^"(106) 4 

°H1 4^-# *3*^ ^ 44^#-§: -§-*H 44 ^ ^4 

el^s-oi zi-zi- ^44. ?fleH-i-& 3**r4^ ^ 44^#-§- -f^H ^ 

^#4 44^# AVojofl ^^(^^ $3^.)^ ^^oi^icf. oi Ufl ^ 

^^4 44^*f^ ^ Sl 4«T* JL^^^-S ^aI^^o.^^) 

ifl<HH ^^^-4 41:* STll *V4. ^fl^^l g^f^ t^H qx\ 

€-(exciton)°l ^44, °1^7ll ^4 ^4^1- 0 1 #4€-(Polaron) M fjfltg- 

*Rr ^34^ ^41^^711 44. <^4>H «v^4 714(1) « 0 >^ ^, 
tlS *m444(68) ^ 43 ^<£#(94)* ^-a-^r>c^ lHH>-4. 
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<120> o]E^ ^ o. 7 ^]^ o. 7 ] EL ^H^-Sr -fM EL#(104)^ ^f^H % 

°1 ^^#(70), XU ^ Xl2 ^^#(80,84)^: 7i*l*l &JI ^^^MVnV( 68) ^ ^ 3 

<121> £ 7a ufl^l S 7i^ £ 6^1 H^l^ ^ t± nfleeJ^ Jfry) EL S^ifl^o] Xl^ 

^EL°\] ZL2\?\ 3flH^ #A}X)^ ^ §Kr 7]^ 

^^H, o)^\^r EI (Photo Resist Coating), ^ 1 ^ ic^- 

(Align & Exposure), ^^(Develop)-ir ^^^.S ^V^l^ (Photo 1 ithography) 

<122> ^ 7a vfl^l £ 7 js. ^e}^, ^ ^<&7}%a) ^Ml £ 7a*1H^ 

(70)4 °-^^y.^(72a) £ ^^-(74)^ o}ufl ^3^(70)^- XI 1 ^ 

SflE^^Cf. <*}E} ti^(72a) ^ 7flsllAlE^ ^^-(74)^- tf)^^( 70 ) 
^f-ofl #3^3^ <X-&*H ^SLS^ ^ *)]2 4^3 SflB^^O] 

<i23> 4fo.i oflElti.^(72a)2l f^^l S. 7b^f XH^- ^^(76) ^ XHM # 

^•(78)^: XMM ^<£e]-(76) ^ ^ojE ^^. (78) ^ £ 73^4 ^o\] 

Xl2 €^1-^ ^ XI 1 ^Ir^-ir <S^H f^tt ^ XI 3 4*fl ^€4. 

<124> 7]1o]e ^4(76) ^ X1^]S ^i^-(78)ol XU ^<2#(80) ^ 

(42)°1 S. 7c4 ^1 71^3- ^Hl ^€4. XU ^<?|#(80)£r S 7b<HH4 7]& ^d\] 
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*f|3 SlSL^o] ^€4. ^ &^(82)-& *i<2^(80) #-^1 A}2 

#^ -f ^4 o>^3 Sl«fl #7] ?fl3xflAlEi ^^-(74)^- 2j|E^S)^ 

<125> cf^-AS £ 7c<HH^ 71^: 5= 7d^ ^-o] *fl2 ^<£^(84)# ^*Vcf. A2 

^#(84)^ £ 7c<M^ 71^ ^^ofl *fl3 ^<S#^# f^tt W *}^3. ^d\] 
n aflEH^.^ ^£4. °W Al ^12 ^<£§K80)(84)£: *U,2 SL^^I* 
(86a, 86b) ^ ^fl^l^ ^^^(88)# 7}^£s # 7 ] 4>e] jL^(72a)£| ^ ^ # 

^(42)2] <|}^» i^Aj^ a}*^ ^ <3<3(D 7l^r(l)ol £sl4£S sflEl^ 

4. °1 ^-f ^ ^UH ^ ^12 ^<S^(80)(84)^ sflEl^ ^71 

^1,2 o_nj^Efl^(86a,86b) ^ ^*(88)^ %-X\6\] ^sjo^tf. 

<126> q 7 ]*\ t °Jj^ tL^(72a)^ ^ ^HH ii ^ Hefl^l 

^]1,2 ^.^€-^*(86a,86b)^l ^*fl ^^H, ^(Ia)* 0 l-f-JL, -f^ 

<127> Ef^-CLS. oflE]ti.^(72a)^ ojrcj-w.- oJ-g-JEag *1 *M £)<H l^^o] 

^^(72b)°l €4. °-ljE]^^(72a)2f A^^#(72b)AS ^^tt 

#(72)* ^*>7fl ^4. 
<128> «V£*1]^(72H ^ ^(90,92)* £ 7e^- ^^W. 

°m £ 7d^l 71^- ^^ofl ^13 ^#^^r ^ ^16 4^3 ^^§^1 ^ ^€4. 

°1 m dbi ^(90)-8r ^-71 ?H3flAlE-l ^ 7d^ 88) ^ *fll .2.^ 7d^ 
86a)* **>^ ^(82) ^ ^^(lb)5] ^.ni^Bfl* (72b)2f <g^S]£^- ^3 
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nj, 3=3l<?] #^-(92)£- >fl2 .2.^ ^#(5. 7d^ 46b)^ -§-*H <^^(i a )^ i«J 

€-^^(72b)4 ^€4. 
<i29> o] ^£^1^(72), TflojM ^(78), £ ^.efl^l #^(90,92)^- 

S^SRr TFT(T)7> ^S]^, 43 ^(82)4 £^(74) ^ tfl -g- <3 <^M1 ^ 

Msl^l 7fl3fl^H.KC ST )7l- ^€4. £^ ^Hl ^l^l^l &&*R>, ^flsflAlEi ^(74)-8r 

711 o]E 3^(78)4 43 ^(82)^: ^JL^^- ^0.5. 3*1*} 

^^^4 <M4t11 ^£4. 

<130> ^3 ^<2#(94) ^ M>5].( 68 )0. c 7f ^ ^ £^_C^ 

^*>4. *fl3 ^^^(94) ^ 4^ w|^(68)-& 51 7e<Hl4^ 4# ^o\] ^4 ^<£# 
^ ^ 4"^ 44 ^^"^ ^ *f|7 pfia ^*<H 4*11 ^.efl^l ^e«^(96)o1 ^ 

451^ *114^€4. 

<i3i> zl 4^g- ^<^^(I) ^Hl £ 7g4 0^(98)^. ^^^Vcf. <#^-(98)£- 

^^(51 7f4 96)^- ^ ^.ell<?l 44(92)4 ^ 5l4^#4# °l-§-^ 

^Hl^ *fl3 ^^^(94), 4#^ 44(68) ^ <#4(98H ^>^o.^ ^-tfls ^ 

<132> ^ ^#-^-(102)1- 7>^151^- £ 7h4 ^o] ^#(100)^: ^^4. iL 

Jlf^lOO)^ £ 7gSl 4# ^ 0 H] 47 #4^ ^ ^19 *}^EL ^jofl 4*fl 

°c^(98)4 ^^<*# ^s.^. sflE^^o.^ ^44. <^44, &£_%(100)~£: 

TFT(T)# ^ ^ oll-^s^Ei iLir*}^ <*^v§- tb4. 
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<133> o]S.^ t A]-^lAlZ| ^o] ^tiVS)fe u} + 3. *}^Z\S\JL, 5. 7iQ 

ii#Jf (£. 7h2] 102m °o^(98)2f #*f| -B-71 EL cfo] o_=( E )i- jfr 7 ] 

EL#(104) ^ -g-^-C 106)1- ^^^S. ^W". 

<134> S. *fl3 ^ ofl^ti. nflE^A^ 0.7] EL £X|sfli=iofl ^ tb 

(68)ol 71^(1)4 ^2^(70) ^ojofl ^^1*> ^Jol ^lo!4. 

<135> £ 8^: ^-2:^^ , ^13 ^*HH UJ--E- -p^l EL S^3fl^£ 

(68H ^i^<Hl ^o^7l tH3l^(70)# A o Vi r#^-S <5>^ ^^71^(1) «> 

5^1^(72), TflojE #^-(78), ±.£1 ^ ^efl9i #^-(90,92)# S^Rr TFT(T)^, 
TFTCM AA ^£s]x] 7flslWE-UCsr) ^ -8-71 EL cM.fi.2=(E)S ^€^-. H 

tb ^ ^"^^ *)12 4s -0-7] EL aAljfl^^ TFT(T) ^<?!^(94)4 

•fM EL 4°l-^-(E) A>oloi) «Vni-( 68 )ol ^^nf. 

<136> TFT(T)^ ^Sel^l 7fl3fi^EKCs T ) ^ -fM EL tH iL^CE)** z]-z)- oj^sH ^oje 

37H #-g-^ ^ -fr 7 l EL tH-£.s.(E)oj] t^l^xr 

<137> >i£e|^ 7 fl^AlEKC ST )^ ^^^17> 7fl7l]^ #£flS A] 3. ^ ^(82) g 

^^(74)AS. ^^U, -8-71 EL nHi>jEl(E)*r -fi-7l EL §-(64)°l #3) 
3. *]3- tfl^ ^(98), -fi-71 EL#(104) ^ ^(106) 3.3. t^€4. °1 *fl -fM EL 
tWi>.E.(E)fe ^^7l^r(l) ^Hl «}S ^-Bfls. «g^^tf. 
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<138> olf ^1^1 *}x£ t TFT(T)^ 3^(90)^8: 43 3^(82)4 5tU, H 

sfl^l #^-(92)£r -8-71 EL 4°liS.(E)^ °<HK98)4 ^l^M &4. 

<139> ^^o.^, s>^- ^wj-Aio) o. 7 ] EL a^sfl^^l^^ ^(98)^- -H-71 EL#(104) 

<HH ^€ ¥435^ % Jf-4^ f-#S. oj^^ji, -g-q-(l06)£- -8-71 EL# 

(104)°. 3. #4^^: ^^1 # ^ 5U.£4=- <H^(Work functional ^ ^o_3. 
°1^*14. 

<140> fV^i, -8-71 EL 5*1*1)^ TFT(T)4 ^^(IHI i#4Tr 

* #3*1 iL^, -8-71 EL a^H^^l #<3#l-£- *1## ^(68) «>1 £i€ #<£7l#(l)4 
SKE*H^(72) #°HH ^ ^^(70)4, #7l iSSl^l 7H*H#i=1(Cst)-§- 

^^^ll7> 4fe *U #<3#(80)4, #71 ii #^(90)4 43 ^^-(82) 4 0 13 #<3 
#(84)4, #7l "#^-(98)4 ^(92) 4 0 1^ ^<£#(94)4, #7l °<H-(98)4 

-8-71 EL#(104) A>ol^ jijr^(ioo)ol *}3fltfls 7>*lfe3l. #7l afll xfl 

4 ^13 #£#(80,84,94) ^ iLSl^QOOH^ # #7_>4 o^-g- 
i##4. 

<wi> h# -8-71 EL SAlifl^^l t^^KlH^ 7-1 ^(68)^1 7)4(1) #ofl 

£43-^-5. ^#4 «14#(70) ^ afll vfl^l ^13 #£#(80,84,94)4, #7l XI 3 
(94) #<*!) *§#£ -8-71 EL 4°1^(E)S. ^^4. -8-71 EL 4°l-2-^(E)^r ^ £ 
^##5. <g#€ °d=^(98)4, #^1-#S <§#€ ^(106)4, °^(98)4 -§-^(106) vi- 
sion -8-7] EL#(104)1- -8-71 EL#(104)£r ^(98)4 ^(106) *}°] 
ofl ^>^o.S. 3^4 ^^#, #4^#, ^7>^<y#^s. ^M344. 
°ll-4 €3* #^^.£, #71 ^(98) ^ ^(106) 4°H *3}^ # 
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?\) ?fleMl:°l ^%^°\) ^1 <^m(excitonH o] 

M€ ^WS^l #^(p 0 laron) ^} sfl^Rr ^ ^MS^ 

*>7fl <^7H 71^(1) ^ ^, spf^cj-iL ^#^^(68) £ *i|3 

<142> o]&|^. -B-71 EL S^sfl^ -B-71 EL#(104)^ t^f^H ^ 

°1 ^(68 H HI^ 7l^r(l) sf^-i- ^§-*H ?)£7r of 

<143> £ 9a vfl*l £ 9j^ S. 8°)} ^ tL il^i^ -fM EL X^sfl^ ^lS y o v 

^3.°)} ZLB^ Sfl^^- «>nl-ol 7l# ^H] ^*H=r ^^-i" 7^ 

H^^M, *>1 el^r ISsfl^il £i (Photo Resist Coating), ^ 1 3l 

(Align & Exposure), Develop)^: ^.2. ^ A>^1^4(Photol ithography) 

<144> £ 9a ifl*] ;£ 9 j=- ^j-a^MS, ^ ^^7l^-(l) ^ofl 3E 9a^f 

^"4(68)^: Ml-n^gg)^ o. 7l £L 4ol^c(E)S^-B^ 
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5. lfi( Silica aerogel) ^ ^e)7r ^(Silica gel) -f-°l ^-g^t}. 
<145> £ 9a^lAi^ 7l^r #ofl £ 9b<>lH<2}- ^o] ^#(70)4 ofl^y. ^( 72a ) ^ 

?fl2flA|Ei #^-(74)^ *§^tH}. °H ^#(70)^ ^£t-^-§- °]-g-*H 7j# 
^ $-Mul, ^*^(72a) ^ 7fl3l]AlEi ^(74)£r ^^#(70) ^*\) #B^3 

<W6> cf^-o.s ofl&|ti.^(72a)^ f^Jfofl -£ 9c^ £o] *i<£v\(76) ^ 7fl°lm ^ 

^"(78)# ^W". 711 o]E ^^^"(76) ^ TflolE ^^. (78) ^. rr 9h 6\]x]o) #6fl 

<147> TflolE ^<^B]-(76) ^ TflolE ^^-( 78 )o] ^Ajsqig ^^(80) ^ 

(42H £ 9d^- ^-ol 7m 4M1 ^^^cf. *fll ^#(80)^ £ 9c<M3 7l^ 

^13 S.S.^ ^ ^(82)£r ^<£^(80) ^oll *fl2 ^r. 

^ ^3 p>^5L <5]*fl ^71 7flsflAlE^| *}^(74)# sflB^^H 

<i48> tq-g-o.s 5. 9cHl 7l^r ^Ml £ 9eQ *\)2 ^<?!^(84)^- ^^4. *fl 

2 ^<3#(84)^ £ 9cN 71^: ^^^] ^<Q#^^- ^ ^4 ^ 

o\] <2]efl 5flE^^-o.S.^l ^^^4. °1T A2 ^<d^(84)^r *fll,2 isi^^#(86a ( 86b) 
^ 7flsflAlE| ^^^(88)* 7>X]£^- -# 7 j 6fl^y* (72a )2l o^Jf ^ #^"(82)^ 

^#€4. °i 7] A-j > <2ljElti.#(72a)^ ^ ^ ^ ^ 
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3l<2 *U,2 -2-^^*(86a,86bH ^«fl ^sM, ^^-fe = 3*1 <8^(Ia)-ir 

<i49> cf^s ^^jd^(72a)2l ^l^S-^ °1 ^€ J2. 

^(72)^- ^*»n 

<iso> ti>c^^(72)ol ii ^ ^efl^l ^(90,92)^: £ 9f4 Q*] ^th^. 

E. 9e^ ^13 ^rM-§- ^ 2Q5 v}^EL ^ofl 

ol trfl ^(90)£r ^-71 7fl2)HEi ^-fcCSE. 9e4 88) ^ afll SL*-] ^^#(^ 9e^ 

86a)^r ^-*H 4^ #"^(82) ^ 4ii °<§^(Ib)^ .£^«i#(82b)4 <&.&$S.^ %<%^ 
^ , #^-(92)£ ^2 ^ 9e£] 86b)-§- -f-SM ^.efl^l ^^(Ia)^ 

^#(72b)4 ^^slS.^- ^€4. 
<i5i> ol j^-g- ^H*fl^(72), TlHS. #^-(78), ^ E.i£||<?) ^(90,92)^- 

S.^}^ TFT(T)7> ^S)^, 4^ #^-(82)4 7flsflAlEi ^(74) tH^^Hfe ^ 

Sel^l 7flsflA]Ei(C ST )7l- ^^^cf. £^ -SH ^Sft^m, ?flJfl^lei #^-(74)£- 

7)MS ^^( 78)2 ). <g;£s}^ o^ji, 4^) ^(82)£ AlJiAlai)- ^^tb U-^S. ^*1*> 

<152> 4^-^-5. ^13 ^^^(94)^: £ 9g4 £o] ^*M}. ^3 ^<?lfK94)£: £ 9f^l^1 

4 7l^r ^^ofl *fl4 ^<£#ll-g: ^^*V ^ ^16 ^*<H <2^fl ^Sj^(96)# 
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<153> n. tJ-£ ^<g^(I) ^-ofl £ 9h s). go] ^(98)^- ^^W. ^(98)^ 1=31*1 

9g5] 96)^ -f-Sfl S.3l°J ^^(92)^ ^sq^ ^ 6 l-8-«H 

<154> ^#-^-(102)1- 7M£^ £ 9i<q- ^-o] t±iL^(l00)# ^W". J± 

3L#(100)£r £ 9h^l 71* X| 5 ^^#€^7 X18 ^V^a ^-sfl 

°<HK98)Sl ^^-i- sflE^^^S^l 3^4. ^7H, Ji^#(100)^ 

TFT(T)-i- ^ ^ <>1#^5L^-Ei iL^^^r 

<155> ol^, A>xl^lz]- ^^o] ^tiVJ^fe 4^3 ^-8: ^}^S\J L) S. 9j^ £°1 

i^-CSl 9i^l 102)1- 0 ^(98)3f #711 -B-71 EL £M-2.= (E)-& ^*Hr -fi-7l 

EL^(104) ^ -§-^-(106)# £*>3o.S ^^^brf. 

<i56> H^s] XU ifl*l xl 3 ^HH 4€- -6-71 EL SAlafl^^- <3<* # 

^1 ^71 ^<3#l:-§- XI 71 "§-31- oj-g-ei tq-*Kg. tgA^o_ S #) 35. ^ ^ j L ^-^ r 

<r St!- ^8<H| -B-71 EL 5.^1 ^11^ ^ zl Xl^^^r TFT(T)°)1 

^ Xl^^ 7fl2H ^ °d=^4 o^^. £3^. ^ o1o.^ ; ■£ loll J=Al 

€ ^ slS^l 3£ ^°^£t IHH^M ^ iL^ TFT-i"jr ^7}#J1S*1 47^ TFTS. 

<157> ^ol ; -g- ^T%6\] n}^ QflE] uflElJ^^ °. 7 ] ^]^% g.*} 3fl ^ ^ 
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^ ^€ ^7l^o.S w>5. ##^4 o)--^ fl £ 

<158> o]^- A^^V ^ ^7>5^ ^. a s Vtg^ 7l^A>^ 0>q^> fe ig 



66-37 



1020020039475 2003/2/25 
^ ^«^o] ^o]^ 71^4, 

A 0 V 7 ] ^H^W^M u} + EL ^-^oll ^Sfl ^E^ijo^ m-^- c*|o3 ^ 7 |^-ol 
2] 

^1 1 %H 5U*H, 
3] 
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4] 

^1 3 5U^H, 

#7l 1-^^- ^-§r(n)°l 1.5 ^£)7} ^l^S^CSilica aerogel) ^ 

^B]7> ^(Silica gel) ^^1 3-8: ^^^-S. ^ ^ M. *llJ=3^ o_ 7 ] £X| 

[^t 1 * 5] 

*H 4 %H1 

#7l -Mel7> ^^(Silica aerogel)^ ^-§;(n)£r ^ 1.07 <?] ^ 

[3^*8" 6] 

*ll 1 %H1 5a°H, 

#71 -8-71 ^741^ 4°l-2-^Tr #71 ^ #41 ^ #3)^ 

*fll 3^4, 

#7l 71^ ^ cgcrf a oH ] #71 T^U ^-g- o^jl 0.7] ^^3. ^-71 
#71 -B-71 #^-ofl #71 ^S.t}S.^ ^12 # 
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7] 

^ 6 %H1 5U°1>M, 

^7l KlSLxlW ^°\) ^l^i 711 °1M ^ TflolH 

^-71 31 #7] $-7} $.7\)^% t±o]2_x=_ei\ 7fll <2?JS}5L4I=- ^€ 

^31 ^1^4. 

*8>S€ ^ *d^-a- ^«i*Kr ^ °JjHi j± h^a^ o. 7l a 

8] 

^ 7 %H1 5U°H, 

<#7] 7fl3flAlE^ Aj-7l 7)$. Aj-ofl Aj- 7 ] tiV^^Jzf ^ ?J;2jj^ O] ^ 5] 
Til *8>S€ ^^l^ 

^"71 7flsflAl^| ^ Aj-^-ofl ^ >^7l ^ ^^"4 O}^] Aj- 7 ) ^flsfl 

3^8: ^JE^f- *§>8^ 43 3# f^AS ti. nfl eel 

IQtt 9] 

*fl 7 %H1 &°H, 
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A oM *fll ^ ^2 AA 9? ^r^SLS. £Rr «. nfles^ 

[3^* 10] 

*fl 6 %H1 5U<^i, 

#7l -f-^g 61 f- € ^-a>o]h (Indium Tin Oxide) 1 ?] ^ ^-^^.S. 

HI 

<$^°] 71^4, 

€ 7-m*i 

^71 i£&l^iiefl2] ifj-^^. 4ia ^ofl 2}«fl 

4V 7 ] ^Hq-E^^Ei 7fl5flAlE^|7l- ^£ 71^:^ ^ <^ ^ 

=)<H ^ ^ ^ ^^^fe -6-71 ^Tfit^ C}o]^c# ^HlSRr 3# S^l 

^S. ^fe ^El W. DflEEJA^ 0. 7l ^Tfl^ S^l^. 
12] 

*)1 ll %H1 &<H>H, 
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#7l 7^*1 ^^(nH 1.5 ^£-3. ^ nfleeJ 

13] 

*)1 12 ^Hl 5&°h, 

#71 *1^£ #*i#(nH 1.5 ol^>o] ^^^^(Silica aerogel) ^ 

^(Silica gel) ^ 3* ^ilS ^ ^^ti igej^ o. 7 ] S a] 

14] 

*ii 13 %hi sa«H-H, 

#7l ^^f-^HS. ^(Silica aerogel)^ ^^#(n)^r ^ 1.07 91 ^ 
^El u. D flEs]A^ o. 7 i ^711^ SAlafl^. 

15] 

^11 li 5a°H. 

#71 -B-71 ^Tfl^ 4°1 0_£l^ # 7 ] cggl ^6\] JjLtg 

#7l -6-71 #^-ofl a o > 71 ^r#^S X|2 £ 
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[3^8- 161 

^ 15 %H1 5a°H, 

71^- ^Hl M€ 

^71 tf-^ofl >IMH TflolE 

^-71 tiV£^l^ ^ ^-71 ^Sel^l 7fl3)lAlE^ ^SlS^- ^7} ELt\}<£ ^^-4 ^Ajoll 

17] 

*fl 16 5fl<H>H, 

^•71 iS^M 71^1^ -# 7 ) 7l^r tfofl #71 *KE*ll§^ ^ #3.2.3. 

Tfl 7fl*iM3 #^4, 

^lBi ^j<£ 3^ £^JL3. ^£]tt ^^r ^^15- ^tt uflE^ 

18] 

4 16 sl<H>H, 
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19] 

*H 15 ^Hl SM-H, 

A oM 5=*Hg <?]-§- fl ^-A>ol = ( Indium Tin Oxide)"?] ^ 

[^^J- 20] 

^<^^ol ;§cq<£ 71* ^ofl #^ J£X*H ^*Rr 

^"71 «>4 0 1 7l^r #6j) i£-£ cg^ol £^i}£f 

«fl ^*Rr #313-, 

#7] *\*\%- ^4 ^^g- n>^a. ^*<H 3*fl ?i 

#31 <4, 

^7} TflolE ajc^ «J TflolM g5L^ ^71 7l* ^#<Hl *fll ^f^- ^ 

A oM 2J<3# ^Ml ^71 7fl3flX|Ei rfl-g-^ gSUj- #71 71* 

A>7l S}-^ #^hg- ^"71 71* ^^l ^12 *d<£%^r ^§Rr #?», 
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^"71 ±+ ^ -efl^l^^-i: ^13 ^*Rr ^1^, 

^"71 = 31*1 of^-Ei ^"71 ^# 0 J^ <#£\ «>^-o] 

^ ^ ^ 71^- ^Hl 

[^%V 21] 

*ii 20 * 0 hi sa^H, 

#7] #^^(n)^l 1.5 ^e]7> ^^^.^(Silica aerogel) ^ 

-M^7> ^(Silica gel) ^ *M<& ?ASr ^$CL£. ^ DflegJA^ o. 7 j ^ 

22] 

*)1 20 *M 91°]*], 
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#71 -fi-71 ^Tfl^ t^}- ^- 7 ] tiVnl-o] 

#71 *)U ^i^-ol ^£ 71^5] cg<* ^.6(| 0.7] ^1-^^- Hi^H -^-71 ^ 

xj^ofl ^f-^ ^ 2 ^SKr S^l-fe ^ ^ ^E] tL 

23] 

*ll 22 &°H, 

#71 ^ ^ ^71 afll t£%^7} ^*Hr #31 

1- cl if-SRr ufle^tg ^7l g.*]$\^<>\ A) 2, 

24] 

22 ^1 &<>H, 

#7l *fll ^ ^12 ^4 ^ ^ ^ ti. DflE^^ 

251 

*H 22 *oHl 
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#7l M S.^ £ ^H-E-Clndium Tin Oxide)^ 33 -fr ^-^^.5. «j 

[^^* 26] 

#7l #°)1 ^ i^TT 4i3 ^*<H ^*fl # 

£31 *K 

#7l T^E ^ TflojE £^g- g^iS. AV 7 ] 7 ]^. ^t£6\) *fll <£<£^ ^ 

A <3*Hr £31^, 

#7} A cHl #7l 7fl3lflAlEi cfl-g-<5Rr <^^# HJE^- ^>7l 7]# # 

#7l 4^ g5U=- #7l 7]^; ^ofl ^ 2 ^ ^Hr £312}-, 

#71 ^E] tLf^ ^ ±^ #7l 7-1 MVnl-o] £ 

#71 ^Elti.^ol 71^ oj-g- JE^H £3E*llf^ 3P3^Rr £31 

4, 

#71 «hEE*fl^ ^ 43 *d^l dt^J <3^# f-*H -§-*M ^ Tjr^S. 
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#7} £ ^fll^^M: ^H^- ^13 ^<S# ^ ^^M: ^ 

A o v 7l ^eflo] ^^f^ ^71 ^13 ^<£# ^ Bl-^-g: sflE^^ 

%7] ^% ^ l^o] 51i^ 7l^r ^Hl #71 =efl°J^1^4 

27] 

*ii 26 *oHi sa^h, 

4>7l *|^:g MVnVo. 

7^;g ^^(nH 1.5 ol^o] ^^j. ofl o] ^^(Si 1 ica aerogel) ^ 

^(Silica gel) # ^ ^SLS. *}±r °^1± ^flS^^ -R-^l # 

31 ^ 5*1 4 ^ 4 *fl S«o v ^ . 
[U^H" 28] 

26 %H1 5^*1, 

^-71 *fll 7 }$-o) ^ ^<*| Aj-ofl ^-71 ££*H -fM 

w-i- $^*Kr #31 4, 
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nflE^^ o. 7 ] ^Tfl^ £^3)]^ ^S^. 
[37* 29] 

4 28 %H1 SH^i, 
30] 

*fl 28 & oH, 

aJ-71 afll ^ ^2 AA ^ £-^t] 3* ^$°-S- *}$r °-^w nflESji 

31] 

*ll 28 

#7l ^ ^ 4a>o1h( Indium Tin 0xide)^l ^ 

32] 

^cg^o] ^o]<£ 7]^; ^^ol] 7^#^ #;g* aj^g ^§Hr 

#31^, 
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#7l «>^-ol ^£ 7 14 ^^l ^*Rr #314, 

#71 tH^# ^ a o v , ^4 ^^-i- s^Rr ^o\] «\n ±^ # 

^-71 ^yf^ ^ov^dl TflolM ;go^ ^ TflojE £^g. o. S ^sRr 

#314, 

^7) *f|l *J<3# >5H ^71 7H*||AlEl ^4 tfl-g-*|.fe g5L^- >8-7l 71 « 

A <H1 43 3^8: ^#*Rr #314, 

#7] 43 #^§- ^JE^- #7l ^ofl ^12 ^*Rr #314, 

^7) <*W*% £ 43 ±^ #314, 

^■71 ^Blti.#o] o]£- S^gSH #^lf^ 4^*Rr #314 

J 

^ S^*!^* H^Rr #314, 

^"71 £ i=3l*l#q-g- SJE^- ^13 ^*Kr #314, 

#71 = 3fl°] ^-Mr S^H^- *)13 H<£^ sflE^wRr #314, 

#71 =3l<y^4 ^s]^ #71 714 #ofl -fl-71 #31^ 4°1 ^*Rr 

#311" i#*Rr ^Hl tL DflE^A| o. 7 ] ^741^ SAl3ll%t4 42z 
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33] 

4 32 ^Hl &oH, 

#71 ^#(nH 1.5 oil ^S.^ (Silica aerogel) ^ 

-^7} ^(Silica gel) # <^ sfufo] ^-g- s^s ^ ojj^ti. cflEeJ^ o_ 7 ] ^ 
Tfl ^ n "4 ^ A] . 
34] 

XI 32 %H1 5^*1, 

*1 *fl3 ^<?if^l 7}^ 5.^}^ ^%<%<% 4H1 ^ 5L*d^ 

^1 ^#*Kr 

#71 *fll ^^ol ^ cg<* ^-ofl 0.7I Hi^H -fM ^ 

#71 -B-71 ^Hl #7l *fll ^^"4 f-*fl # 7 }*\ >0S7l- <?]7>Sl5L^- #7l 7^ 

oflE^^^ 0.7] ^TfltHJ- aAl3fl^^ ^1^« 0 V^. 
35] 

Xl 34 %H1 , 

#71 XI 1 ^ #7l XI i tJ-^7} Ilfi ^S#*Rr #31 
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36] 

*d 34 %hi $a°H, 
37] 

*n 34 %hi $a°H, 
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[5L^] 
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